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Therefore 491°7 — 404 = 87°7 feet. 

Hence B is 87-7 feet above the level of D. i 

2nd. When rhe summit ofthe statin A sb the lve f 

“ian <9 SC ea tie angle HAD ue and the. | 
le. phy 

HAC = pian prebiieag, trans ta u 
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_ ON TRIGONOMETRICAL FORMULE FOR FINDING § | "= pat or =h. sin @. 00s B. =o $ Bdonealt (4) 
THE LEVEL OF TWO DISTANT, OBJECTS. Perper 


‘ besos’: ‘ Got BAL oat g  eesrrirertecseesteess (5) 
: By R. G. Crank, €.E. mar . ” 


sala communication is to exhibit some simple for- 

ay a at one operation serve to determine the levels of 

with respect to the station from which the angles 

ject may be consid thus: we have on a 

ADB. the given angles HAC, HAD, from H A 

horizon, and the given height C D, to determine the 

) eee to B, the base of the station A. 

oh. 

e are two cases: first, when the vertex A of the station is 
he level of the summit of the object CD; and, secondly, 

when the vertex A is below the level of C. 

en given vient ore eble fon Her =; — angle Pig. 2. , 

the given height of the object CD=h;andHD=y. | Remark, When the angles are taken to seconds, it 
by the triangle CA D-we have advantageous to use Gand (4), as the a sae 


sin (08): At: sin (90°—6) or cose: =" °%* — Ac sater, acourady. . Ty, Avivo She S apention shy 





ees TS set! jt stove hr an 





* gin “he —f) 4 ase of Plane Trigonomet: Samal require thereby more than two 
t-angled triang] ° ouigal 2 hence the met value of the above formule, 
_-By the - a eat Te PThe fps ew is <t valuable rpecien, ime the student in sur- 
s Ail: =aAc, veying, as im proper ideas 0 ri nna 
i 2 #4 sin B z ne ja meee SF Sacgproninn saoos sim’ 


computation. 
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ISOMETRICAL PERSPECTIVE. 
It is to be regretted that isometrical perspective is not in more 


general use amongst amongst engineers and architect but th ya. bs 
of its application to d of machinery and buildings, fn dary A 


























¥e.1. : i rn ag from the difficult ty omni ee pete 
representing curved lines. In t! ar a pernp vi 
Baws aor values of AC, wckates vey a tirels tnucribed within a ye . 
OMe S eaa'é y—h Ph Popeg Soko tgh FAL iique 
wt = “in Bt lelogram, as in annexed figure. Now, there is no instru- 
Gs mange Rom - ment which can be set to describe 
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‘ se ellipse with no more ee ne oe 
= {cot 0. tana cai ‘id radius of the circle to bé rep ctorighemyy the — 
y=—) pee 4A (3) lock of oh mi jecting 
Got B— oot 6 ti tttttsesseeeenee rm I a, Sant wo pi 
» formula oo be adapted for logarithmic com Aine Sik te en mand teh 
ioe eee 
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y, J them from the waves. © 


In the excavation, however, which had tobe 
of On okra of Pierres perdues, any. 


By constru the instrument so that the arms could be ad- 

justed to an, at pleasure, we should then be enabled to 
ntadivcle of any diameter within its range. Ellipses, also. 

conld be represented in this kind of perspective, by its means. If 
it_were required to show the semi-ellipse a, 6, ¢, d, the only ad- | flood, and to be pumped dry before the operations of the next 
‘ ustment necessary would | are begun. But after many attempts with this clay-wall, it bee 

ruras nee and | quite evident that it would not be possible, with its to 


h to the line a, b, and that of | carry the excavations to near the level of low-water springs, whit 
e and g to the line 6, d,— 
and the curve produced 


was due principally to two causes, First, because sand and sh Bi 
were, during almost every tide, washed in large per at over 
would be the true figure, ac- 
« cording to the rules of the art. Moreover if the angles formed 


the top of the wall into our excavation pit ; Ys u 
the waves washed out the clay from among the stones, so as to 
by the arms could be altered at pleasure, we should have at com- " 
mand an infinite variety of simple curves, embracing all that are ; 


render the barrier no longer water-tight. wr 
Bem a esas ial ae cia ry tee 
i A i the wor recourse to the simple m ortly to : 
Savas from the isometrical oh baa of regular figures in any plained, bach snees "Shins “oo fee R 
The form of the instrument may differ materially from that interesting, 























ex 
giving a description of this method, however, it will be 


resented here-it may be made to describe the whole figure | as well as still farther explanatory of the required objects, to quote 
without being moved from its first position ; but our sketch and Saino tom y 
description will, no doubt, be sufficiently suggestive of all that is 
required to render it efficient. Ruc 


than 12 feet of water in the spring-tides, but in neaps 
cient. To render this heveear more extensively useful, 
be advisable to have 17 or 18 feet of water over the 
PORTABLE COFFERDAM,* of its bottom, and particularly along the west quay. 
SPECIALLY ADAPTED FOR HARBOUR AND OTHER MARINE WORKS. ss Sen kind of work will be 
By Tuomas Srevenson, FRSE., Civil Engineer, Edinburgh. and, pore. so for some time, may 
(Read before the Royal Scottish Society of Arts, January 10, 1848.) ps ae yen rg 
When it is necessary, in the execution of marine works, to carry ‘ 
on founding or excavation in exposed situations within the high- 
water mark, cofferdams of the common description are not found 
to be answerable. Many circumstances conspire in rendering such 
erections inapplicable in situations where bey d are required to 
stand for several tides. The waves occasioned M a very moderate 
bréeze of wind will, in many cases even in the course of a few 
hours, either entirely break up a well-constructed cofferdam, or 
render it leaky and unserviceable, Again, where there happens to 
he-a cov of a few feet of sand above a rocky bottom, the piles 
will be fe even where there is shelter from the waves, to have 
no stability, and to fall inwards as the sand is removed from the 
— h every care be taken to support them with shores 


its, 
‘The tem 























might suit ; but in some 

as the dams would be in the way of 
out of the harbour. In such situations 
most expedi 























time to time driven farther down. 
very unsa| 4 


and in 
a Tract By 
there being only one 







have attained by simpler means, 














I ware that in the | driven down, and keyed u Pp 
sttending t tidid operat iar ee Pople nothing Four iron jumpera J, were then driven down to their 
ut what is in erat Sgeet easily managed and | outside of the: ae edge planks for retainin; 
é e one down Seon t re Rage eye Doey a hg oe 
jiagrams, fixed to the S. r this, lay (whi 0 ve some 
te be Satine no ebeeraton avel mixed with it, to protect it tran theoeth eb hntodaee 









waling-| connected at the a by the uprights | gr a 
i nned hard between the planks and the cofferdam, after which the 
hound ‘together by the long. bolts’ L, with forelocks / punned hard erected, and the water taken out by means of the iron 
scoop shown in the dra’ , which not only was used in taking 
out the stuff, but proved = om mange than any pump see 
ever had. Indeed, to get the dam pum was for 
test difficulty we had to contend with. But Mr. Willie 
sen to whom I gave the charge, soon removed this difficulty, 
by using the scoop instead of a pump. The capacity of the scoop 
was about 37 gallons, and they generally made nine deliveries a 
minute, so that we found this method greatly more expeditious 
than any other, 

As the excavation proceeded, the piles were from time to time 
driven down; and when the rising tide began to come over the 
pile-heads, or to rise above the clay, the men, before leaving their 
work, placed the flooring or “deck,” as it was called, within the 
piling, with the ends of the planks resting upon the top of the 
inner frame. On this deck, ballast (consisting of stones of a con- 
venient size) was deposited to prevent the whole frame from a 
floated up,—the ap 80 omg varying with the height 
tide, or appearance of the weather. Ag each compartment of the 
: . excavation was completed, and before the dam was removed, the 

E P rock below the two rows of piles which adjoined the next cuttings 

| ol was completely taken’ out, and the piles driven down to the bottom 
of the excavated pit, and left standing.t When the dam was 


aT | | Ik x taken up, the frames were, for the next compartment of cutting, 
4 5 ‘Nee | again superimposed upon one of the rows which had been left 
Same en ~ | standing in the last pit. In this way no rock could possibly escape 


HL LLL] being removed ; and when. the frames were to be put down anew, 
ii _ | there was no difficulty (oshongs the pit was entirely covered with 
. \ | sand) in pmol exactly the position which they were to occupy, 

as the piles which had been left standing were an infallible guide, 

The advantages peculiar to this description of dam are its cheap- 
ness,—its portability,—its ready adaptation to a sloping, or even to 
a very irregular bottom,—the ease and certainty with which, the 
artitions between the different pits are removed,—and the double- 
amed walings that support and direct the driving of the piles. 
Wherever excavate require to be made in a rocky h, co 
by a stratum of sand, however thin, there need not be any hesita- 
tion in adopting this form of dam, as there is no kind of lateral 
sup such as stays or shores wanted, the structure containing 
within itself the elements necessary for its stability. It 
indeed, all the properties of a caisson, and has the further advantage 
of accommodating itself to an irregular bottom. 

I may observe, in conclusion, that although this form of con- 
struction is specially adapted to marine works, in the execution of 
which it has proved a most valuable auxili the same 
right also be carried to greater extent, and be rendered ME, 
little trouble, to answer for a variety of works,—such as under 
quay walls, founding and in removing fords or 

other obstructions from the beds of rivers. The application of a 
-double-framed wating 1 have also found in itself a very useful ap~ 


rot Rees mane and fora variety of purposes, 
Since this paper was printed, acofferdam on the 


feet square, has been made for the Forth works, where, in | ‘ 
reser ofthe “fords,” under my direction > i ort ig hoe te , 


fre iting cote , ne, 
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As a general rule, there wad avenge 
of scene during the piece. In every tragedy there was a body 
called a chorus, who took no part in the action of the piece, but 
reflected upon what was going on, and generally expressed what 

ight be supposed to be the sense of the audience. The chorus 
did not come upon the stage, but —— the cemwaey | varying 
the dialogue whi a held with the actors by chora 
songs dancing. ese terms of stage and orchestra I shall 
shortly have to explain, 
Dramatic entertainments, both in Greece and Rome, formed 
of the public expenditure, or they were exhibited gratuitously 
some wealthy or ambitious citizen, The theatres, therefore, 
were of immense size, for they 
at least) the whole male populati 
& oe tll ge steter od, invented the awning. 
reece ; but 0 , ata i vi e a 4 
1 once described to you, when 1 rol ageecel Colosseum, 
how this awning was contrived to cover such an i space ; 
lowed to suppose that you have not entirely for- 
f = are saliva ne aan 
must ‘ou to “ Bur 
i themsel 


it 
of 


succeeded a moyeable wooden structure, whi was set w) 
taken down at pleasure, and it was in consequence of one of 
structures nder an unusual 


zz 


out of a hill; but the seats are overgrown 
Sin seuvomnanrsoner nes 
even coun Areopagus sat on seats, 
into Mars’ Hill. At N! is, near Prev 
tre on the hill-side is pi 
Sm I was able to trace the cavea in a 
at Ephesur we to the slope of Mount 
the Temple of Diana, in the plain of the 
the theatre. Whilst the Greeks, however, 
rock, or excavated to a depth suitable to 
nature of the ground ae the 
seieranenenate ve walls 
of M us still existing at Rome), wi 
like the Colosseum. ‘he hollow which 
adjusted to the nature of the 
curve, ended in a perfect semicircle. 
 xowor,” and in in cavea, and was 
The other part was devoted to the 
we arrive at the two principal parts 
The xowor, or cavea, is easily described 
of two concentric ci 





where the actors retired, 

or compartments were provided for them. 
s into the porticoes or gardens, 

the theatres; but to these I shall have 


rh already remarked, that the earliest theatres at Rome, as 
ell as at A were but temporary erections of wood. e 
room for 200 years, and no 

tus says, “if the people sat, 

— a ee 

the tem ces 

ificence which mane ail belief. 

ose theatrical exhibitions was gene- 

vinces: easily a and as easily 

le, and procure 

Leyeld corruption 

a committee of an English House of Com- 

cance com with those times “ when 


Giepuieetee Heponen “ef Boones car « Carts, hay well be 

at ‘a or a Curio, they wo 
in the praises of liberty ; and had they known how to put 
-exclamations into the polite language of modern Europe, the 
resounded in the midst of those entertainments 
/” Tt was not until the year of the city 
of the Christian era), that a theatre of 

Rome, and this was constructed 


ft 


ze 
: 


ho 


SS ereattns i 


built a temple to Venus on the 
le to come to the dedicatio: 


oe RP eae 
F and when he was Seaberk in'tha-escte of : 


red 

: in order that they 

“It contained, according to 1, $0,000 ‘spectators n 
king 0 came to Rome, Nero causes 

to be gilded, to show off the magnificence of the Roman; 
quished Asiatic. It through a succession of ever 
eodorus commi: Symmachus to rebuild it; buts 

cate ee ohared the fate of the rect of the wplonilid edidoard 

and finally came into possession of the Ursini oe 

Si decency ex inceplion, Sonal ail amet 

e name 
seen ibe aniiyuary 40 taken: nian Aehech 
eatre stood 


nay 


reached i 
ulius III, to inform him of the ju 
—— the statue. é 


y' 
celleria, in the Vicolo dei Scutari. The 

statue did not stand in the theatre, but in the Curia which P. ) 

built as an appendage to it; and the belief still obtains 

the statue at the feet of which Cesar fell. Bei 


near ap rages to —— Pio, the site apna, a 
nr 0! \ no vestiges meet the eye. ; 
ae tie sr sages me 3 theatre, we enter the court-yard of 
the Palazzo Pio, and descending into the vaults upon which the 
Palazzo is built, we find ourselves, at the depth of 40 we a: 
pry te foundation arches. These have been originally h a 
out of the natural rock, and are yoga at the angles with 
large blocks of peperine stone. One of the cunei or sections of 
the cavea belonging to the lowest tier, may be perfectly traced ; 
and after ascending to the court-yard and upon entering 
the stables, we see a second story of arches for supporting the 
seats, the construction of which is remarkable for its solidity ; 
and it would not be difficult to trace, among the modern buil: 
and in the cellars of the Palazzo, at least 
hence ee er 

e 8 of peperine opus 
gained ge i torlonee ter Emon amet 
scena or . This a to have very near the it 
site of the church of St. Andrea, But ep atic 6 
cumstance attending an investigation of the buildings erected 
Fompey in this pars of Rome, isthe being able to present s - 
— them, although they have almost all vanished from off the 

of the earth. In the sixteenth y 





The Palazzo, and Monte Cenci, now point. to where it and 
Camucci, one of the oldest of Roman antiquaries, who 

saw some remains of it in his time, states that from its vicinity to 
the Tiber, it frequently suffered from inundations, We are not 
aware of any portico attached to this theatre, but there was a 
pe Ao omer en wie coeloys Apeedeeane oretteryente rene sn 


remains. 
The third theatre which adorned: imperial Rome was that of 
Marcellus, and along with it 1 take the portico of Octavia: when 
Lhave given you some account and description of these two objects, 
I shall relieve you from this tedious conversazione. 
The remains of the theatre of Marcellus are worthy of the archi- 
tect’s admiration. Eleven arches of both orders, and-part of a 
wen ee conspicuous, tho’ mutilated and disfigured by the 
usky habitations into which they have been metamorphosed. The 


ti 
d 
first order is nearly half interred, but: the capitals of the oe 


columns, as well as the entablature, are well preserved in sever: 
places. The second story exhibits.a specimen of the Ionic order, 
as it was brought to perfection in the age of Augustus. Within 
those arches which formed the ambulacra, as in the amphitheatre, 
the gradus spectaculorum rose, and some of the cunei may be 
traced to the stables of the Osteria della Campana. The ma~ 
¥ pe with brickwork, resembling those in 
pr theatre, and one may perceive by a solitary column in 
the Via Savelli, standing at an engle with a piece of wall 
in the direction of the that stage and its outworks must 
have touched the very s of the river, The Palazzo Orsini, 
formerly Say. is built upon the ruins of the stage. Piranesi 
has calculated the capacity of this theatre to contain 25,000 per- 
sons: it was therefore the smallest of the three. Julius Cesar, 
perhaps, laid the foundation of this edifice; but it was left for 
Augustus to complete it, and he dedicated it with the name of the 
Young Maton On the feast of the dedication it is said that 
700 wild beasts from Africa were consumed, and then, for the first 
time in Rome, there was seen a tamed tiger. We have an account 
of a fire having partly destroyed this but we hear very 
little of its history until Pierleone, in the century, made it 
a fortress. It piel successively into the possession of the Savelli 
lies, and there is no reason to suppose it has existed 
for several centuries otherwise than it now presents itself: in 
Carnucci’s a wasiate-e Hl we have a drawing of it, bearing date 
1563, and it is there exhibited just as we see it at the present 
Fe pec that its exterior walls are of travertine stone. 
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seyret pte ew Part ehdamental laws which have been admitted into the ¢ r 


t have upon the i desired a 
























ad pos | waar fr 
it ween the works on ment 
C ‘haracer of the peopl ‘The architect i tf dtrect experiments executed with the 
those works which are suitable to the | p sical sciences now present. I had fo 
_ habits of the people, object should be to study to do these | time formed the determination of devoting myself to thi 
well; and I, for one, do not regret that he is now compelled to and had several times tried some introductory experiment 
ci Lorre: Mg construction of churches and schools,gather that of | however served only to show me that-precise results only 
and ‘coes, I am more than satisfied with the unarchi- be obtained by means of large apparatus, whose expense of on 
ind I for of Covent-Garden and Drury-Lane Om oagiel | ou. dps the nl ishermtorien, sod 1 soul have 
id for i our ion in our 8, 
porticoes and groves and the Surrey Zoologi' naps oe 
led to speak only of the com ive innocence 
2 i easurably inferior in 


Seca bot tha they are — . > 
area + improvement upon the 
and the se ee me perl lective re ly of | funds necessary for the 

ve even reached our spre amusements. ee can- a “ show clearly what are Fogg 
at the indignation with which the early ristian e theory of steam: es it ap) to me necessary 
viewed the theatres and places of public entertainment explain, in a few words, the prin yer ut this ge a known 
‘among the Romans, where every brutal passion or lascivious desire of es may be divided into four _ ; 

; and where vice in every form was enthroned by uni- 1, Engines without expansion, and without condensation. 

suffrage. We can excuse these holy men applying to these 2. Engines with expansion, and without condensation. 

( space Meer title of “Devil's houses,” for which I 3. Engines without expansion, but with condensation. 
no member of this Institute will ever have to give a 4. Engines with both expansion and condensation. 

. Itisto my mind a happy circumstance that the cavea is The first three classes, may, in a theoretic point of view, be 
‘transferred to the lecture-room, the orchestra transformed considered as particular cases of the fourth class, which presents 
i. an Exeter-hall platform, the stage to the floor of-the House | the most complex case; the only one to which it is necessary for 
of Commons, where sometimes members offer to die, and the pul- | us to attention. We shall suppose an 

m to the place from which the people are i in the | which is not subjected to any ex cause of nor to any 
and duties of Christianity. You will excuse me, then, if I, loss of active force by friction, contractions of orifices, &e, &e, 
rather rejoice over the ground you have lost in modern times for | We shall suppose the boiler to be of very great capacity in com- 
_ the exercise of your beautiful art; and that my profession has so i i pe fe 2 so that the e of the steam may 
sup by the sacred edifice, the field that is gone from considered as lutely constant in the boiler during the motion 
‘ the pro L rejoice, not because either = ‘or Lhave a | of the machine; the heat of the furnace reproducing, co 5 
: more or less for our exertion, but because I think that the the quantity of eran ye by the machine. 
best interests of mankind and the happiness of the human race are Let w be the surface of the piston expressed in square metres*. 
more likely to be promoted by a church than by a theatre; and if x, the space described by the Poa from the instant of the 
compare the national tastes of two sen and rival | arrival of the steam in the cylinder, with the tension which it 
countries in this respect, we at least shall be sati a with the | has in the boiler, until the moment at which we are examining it, 
nosed epee oa ‘am loath to end this paper with a senti- P, the constant pressure of the steam in the boiler, expressed in 
‘that may h pues, Ecuanes bu ect ates es and referred to a square metre of surface. 


that as the prevails, and so! T, the temperature of the steam. ‘ 
i ave v, the capacity, in cubic metres, of the part of the cylinders de- 
children, will give place: meanwhile, what- scribed by the piston from its starting point to the height, a. 
our places of sewer resort, and make them V, the total capacity of the cylinder. 
‘is a benefit conferred on the morals of | 1, A first law, which it is important for us to know, is the 
ie caer fence res 
e ‘in, i i e stroke H 
during ‘the first of these cylinder communicates 
total pressure of the steam upon the of 
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Bis ea THEORY OF STEAM-ENGINES. ih. the, piston , a quantity de, the element of work 
Account of the experiments undertaken by order of the Mi il be Pod» — Pde. 
ag Pee Work nace ect rly rt Cott’, | ‘The whole quantity of work produced during the first period, 
Com upon Steam-Engines, to determine the principal laws and beginning of the motion of the piston until the 
WM. data which enter into the calculation of Steam-Engines. is 


e gsr of the elder phy philo- 
erent from each other "that no use 
The greater part of the circumstances 

enomenon were unknown to them, 
mo re Traite d Phys ggenen 

. 137. ot. ite de iq 

have settled the question finally. "He showed 
‘of experiments that between 0° and 100° (32° to 
heit) the co-efficient of dilatation was the same for 
for vapours, when they were at some distance from 

of condensation, and that its value was 0°375." 
co-efficient was adopted by all in, re philosophers, and 
in calculations, until in these latter years a Swedish 
er. Rudberg, cast a doubt upon its exactness. By a 
ents with care, M. Rudberg endeay to 
it the co-efficient of M. Gay Lussac was much too large, 

its true value was comprehended between 0°364 an 


1e exp nts of M. Rud! then described at len 
eg ey Bene Heap a vonigieail Re in 
rs contained in Pt ’s Annals, vols. 


i in 
and xliv,, 
gn maw Tgued nd them in the valuable Scientific 


ited by Richard Taylor, vol. i., pages 507 and 514. 
terminates his second memoir by an im rtant remark, 
hi already been made in 1803, by Gilbert (Gilbert's 
Annals, vol, xiv., aif but had been entirely forgotten, viz : 
that the eaten of Messrs, Dalton and Gay a 
regarded aapering given almost identical results, differed, 
much, In omg the memoir of Dalton 
> Ist Ser., Vol. v., Part 2, p, 598), he 


i have repeatedly found that 1000 parts of common air, of 
the temp: 55°, and common pressure, expand to 1,321 parts 

the thermometer which, adding Semenastiec cdo 
sponding we have 826 parts upon 
1000 from B° to 219°, “or 157 of the thermometer = 
CFalevebels J.” It is evident that the volume of air here assumed 
as the unit, is that of air at 55° Fahrenheit, or 12°78 cent. If, on 
the we take for unit the volume of air at 0° (32° Fuh- 

put the dilatation between 0° and 100° = 100a, thé 


a series of iments upon the 
same time with his oun, ty Fre. 
from Professor 


ved, and the reservoir and its contents 
temperature of the surroun air, The height of the mercurial 
column above the level of mercury in the cup was then 
measured by the cathetometer, The reservoir and its contents 


eo oe at the apeap sr of: 
means, e data necessary to Um 
late both the dilatation of the air, and that of the glass vessel 
which contained it, were given. 
In performing these experiments, M. 

serious cause of error. When the point of the stem was broken 
under the mercury, he observed that a small quantity of air 
leaked into the reservoir, even when the point was plunged to the 
depth of A, metre under the mercury. ‘This air was a portion of 
that w remained glass tube, which not’ 


a layer of sulphuric acid was.sometimes po 
upon the surface of the mercury, before the point was 1 
was carefully removed before the point was again closed., 
care was taken to prevent the air enfilming the pincers , 
break the point, from 
method ents 


ting access to the interior, 
fourteen experim: 





fixed upon an priate | 

pry 35 millimetres in 

to its upper extremity is soldered a thermometer-tube, which passes 
pete a tubulure in the cover, and bending twice at right 
angles, is soldered to a tube, which dips down into a cistern 
of mercury, ing air-tight through a tubulure in its cover. On 
the same is a precisely similar reservoir, terminating 
in a ight thermometer-tube, which passes through another 
tubulure in the cover, and this apparatus being ams filled 
with mereury, es a delicate thermometer for noting the 
temperatures in the alembic. The mercurial cistern is furnished, 
in its lower 
second a lure pb, <p! of the cistern, passes a ing 

tube, open above, and dipping i mercury below, 

of the sams a eter as _ tie which — the thermome- 
ter-stem, e capacity of this apparatus having been gauged, 
and the coeficlint: of Yilatation etermined by @ previous =: 
riment, the reservoir is filled with dry air, and the alembic 

with ice, so as to reduce the temperature to 0°; the piston in the 
mercurial cistern is then raised or lowered, until the mercury in 
the tube communicating with the reservoir, stands exactly aS 


L is then removed from the 
replaced by water, which is boiled, and the temperature of the 
reservoir being thus brought to 100°, the piston is again adjusted, 
ight as before in the 

the differences of its 

again read. These two 

ings of course give the elastic force of the air at these tem- 
and from these the co-efficient of dilatation is 


rap eye tried with this apparatus, gi 
© difference between the maximum, 1°36747, 


and the minimum, 1°3661 being +s}zz of the mean. M. 
doshas aliery tale eootlnt ble of the same acew 


as 
the other, on account of the action of capillarity in the 
tubes, although purposely taken of equal diameters. He also 
remarks that the results obtained by him are larger than those 
by Rudberg from a somewhat similar a) which he 
me tepllary tube, and to his neglecting the suall quantity of 

uy a ‘tu to n e quantit; 
af contained a eben away which is not heated to 
100°. As however, unfortunately, M. Rudberg has not stated the 
of his apparatus, it cannot be ascertained what influence 

this had his results. 


For the 
similar in 


with a piston, moveable by a screw. Through a 


bes. 

The mean of six experiments tried in this wa) 
the co-efficient of dilatation: the maximum it 1:36710 ; 
the minimum 1°36580 ; yw of the mean, 

pease “ate aeseed 
very it res 5 uri 
experiment, the air is under the ie 
when at 100°, and only under the pressure 
0°. In the second period, the air at 0°, is under the 
pressure 0°760m,, and when heated to 100° under the pressure of 
about 1°040. It is even to arrange the 


experiment may be tried under still iter d 
daabb cxperiaen Lance 


0°760 


ces of pressure, 


te showed no difference in the numbers obtala@ls a 


during these periods (1°36655 during the first, and 1°36645 

the cosand a's must concede that within hese limits « 
cient of dilatation of air is sensibly constant. 

ewperiments.—In all the experiments hitherto 


pressure, the 
Fifth 
ion of the gas was determined 


series 
described, the 


brought to a constant volume at a higher temperature, 
the truth of the law of Mari = ‘- 
directly, the gas enclosed in an eminently elastic envelope should 
dilate freely without changing its elastic force, and the a em 
tion of volume must be ly measured, the gas in at the 
er It . difficult 7 _ how these = = 
i practice, but it ma lone approximatel 
lowing the method adopted by M. Pouillet in his air : , 
(Traite de Physique, 4me edit. tome 1, p. 


tly differing urrounding 
sethenft dente: Vaadle te ones a 


the iron cap into w 
tubes were was 





ve 1:3665 for 


he sir a detomise asian al 
the first period of every = 


0°550 metre when at Ae 


ratus so that the — $2] 


a direct measurement of the augmentation of its elastic force when _ 


Mariotte. In order to get the ditetatien 







8 
us of the same ‘as 4 
1V. and V., with such modifications as the peculiar cir- 


cumstances of the experiments rendered : and the con- 

clusion at which he arrived was that “the air dulates, within the 

same limits of temperature, by quantities which are greater ‘in propor- 

tion as the density of the gas is greater: that is, in proportion as its 

atti i of in expr pn 
resi 

eidjcarbonie acid, and sulphurous acid ; j 


Dilatation of Gases under different Preveures, determined by the method of 
Constant Volumes. (11, and IY.) eis 
ATMOSPHERIO AIR, 


. Suny, Density of the airat : 
Pressure at 0°. Pressure at 100°, 0°, that of air at 0°, Volume of the alrat” 









difereuce ; 

this fifth is sensibly greater than that got from the others. 
This circumstance is not accidental, as in the second part of the 
similar differences are shown for other gases, and in cer- 

differences are very considerable. 

then proceeds to the discussion of his formule, for 
determining the probable error in his results, and 
in the first three series—principally owing to the 


































































the readings of the barometer within j, millimetre, Millimetres, Millimetres. under a pressure of 100°, that at @? = 1, 
probable error is about yy, which is about the greatest b Las Kigenaese "Bea eT 
- difference between the maximum and minimum results in any one se) one bP] Pond 
° Snare mo — include = — source of a and 256-00 Att 7 ose) 136543 , | 
another ar! m the uncertainty of the temperature of the air L - : 
in the ca) oh - tube, which, however, he behemraeey waiempcior fan uy tout sao | 
ne experiments, the apparatus carefully 1678°40 2286 2 ‘ 
BEX so as to make this a “aT small fraction of the whole rit Ea tfoed cane oon 
 yolume of air under experiment. 4002-09 48100 18709) 
j He finally assumes 0°003665 as the mean co-efficient of dilatation GARBONIC ACID. 
of dry atmospheric air as determined by the first four series of 758 47 - ease 1.0000 panes 
cena Serer te ce curstie purdiawe | sate 2 78 pure 1 ass 
_ eiand prsres i rig lai ree, “He a ie | uaa of Gamer ir Pre, ninety te meted 
a. 0 be expressed by +4. Atmospheric Air. Carbonte Acid. Hydrogen. __-Sulphurous Acid. 
Parr Il,—On the Dilatation of some other Gases under Pressures TEM comens Praniien Vedi 
ty 5 near that of the Atmosphere. . Milli, Wioos. Mili. aioe maul. stor, me. at 100°, Matti 
| Physical philosophers admitted that all gases had the same co- eee eee Lannie -oeres fares 100004 


2620 136064 — ps 
The general conclusions of this memoir are as follows :— 
ist. The co-efficient of dilatation of air, 0°375, heretofore ad- 
from the experiments of M. Gay Lussac, is 


efficient of di ion, but singe so serious an error in the numerical 
yalue of this co-efficient had been shown, it was necessary to submit 
this law also to verification, the result of which was to show its 
incorrectness, The experiments were tried chiefly by the methods | mitted by philesophnss 

I, and IV, under constant volumes, and V, under constant pressure. | much too great for dry air under the ordinary atmospheric pres 
It is ‘not necessary to describe them in detail, as M. Regnault has | gure, .The co-efficient 0°3645, which is the mean of he scenes 
done, nor to give the methods by which the gases were purified ; | published by M. Rudberg, is too small, When the of 
suffice it to say that all necessary precautions were taken, and the tion of air is deduced by calculation, from the of 
general results elastic force which the same volume of madecgoes when carried 
from 0° to 100°, its value is 0°3665, co-efficient is 








! 





EEE 


j 
of Dilatation from 0° to 1000. * 5 












i i Co-efficient 
i ‘ Under constant volume, Tates.onaient prmrenee: ‘deduced from the changes of volume of the same mass of in 
| nage Hydrogen, 0'3667 0:66 ing from 0° to 100°, its elastic force remaining pact we 
Bays ame Air, bese 03670 »* ia aan rather higher: that is—0'3670. 
ee ” Oxide of Carbon, 03667 03669 2nd. The co-efficients of dilatation of the different | 

Brass Carbonic Acid, 0°3688 03710 
FE Nitrous Oxide, 03676 oa7ig 

ee Balpburous Acid 384 

: 03829 0°3877 of dilatation, 
ately from the observation of the change of volume which the same 


~ He also describes an apparatus, an easily-imagined modification 
1V., b which she differen in the co-efficient of dilate- mass of gas undergoes between 0° and 100°, its elastic force remain- 
pags ene: se praia tg on hs dng Sh eae ot calculated from the variation in the elastic force 


Panr III.—On the Dilatation of Gases under Different Pressures. 
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mr anes gleosbah_aarafie 
BAT ; 
er jasecnes | seasiossd jneonioea 
Srd class, 13,135,820 18,506,5274 + -22,850,8034 
Mixed 2,069,498 “8554454 2,193,126 3,229,887 
Altogether, 27,763,602)  83,791,253h 43,790,982 51,352,163 


The amount received for each class, in each year, was as fol- 
= 1847, 








1844. 1845, 1846. 
Ist class, £1,432.688 £1,516,805  #£1,661,898  £1,675,759 
2nd class, 1,375,679 1,598,115 1,937,946 2,048,080 
3rd class, 483,069 = 651, 1,032,206 1,286,710 
Mixed, 147,858 209,518 93,164 146,733 
Altogether, 63,439,294  £3,976,341  £4,725,215 —-£5,148,002 


The yearly increase in numbers on each class of passengers is as 
follows :— 


1845. 1846. 1847. 
Ist class, 12 percent. 12 percent. 7 per cent. 
2nd class, 17) » 18 oy 10 
Srdclass, 50 41 on 23» 
Altogether, 21. 4. Ww ~ 

The yearly increase in money on each class of passengers is as 
$i 

1845, 1846. 1847. 
Ast class, 6 per cent. 9 per cent. — per cent. 
2Qndclass, 16 » 21. ow» 6 
Srdclass, 34 4, 58) on 24 wy 
Altogether, 16 ,, 1 i» 9 «a 


It is to be observed that no deductions can be drawn from these 
feuees, as the Railway Department returns are defective and 
inf . 

The gross returns in each year from passengers, goods, &c., were 


as follows :— 
1842-3, . £4,535,189 
1843-4, 5,074,674 
1844.5, 6,209,714 
1845.6, 7,565,569 
1846-7, 8,510,886 


Acco to Mr. Hackett, in Herapath’s Railway Journal, the 
reseed years or ead 8ist December, have been as follows : 
1842, aa 


1843, "2 
1844, -5,584/982 
1845, «66491224 
1846, 7,664,874 
Tas 1847, 8,949,681 
the year ending 
June 30, 1848, } 9,428,968 


Mr. Hackett’s.totals are taken from the traffic returns published 


in Herapath’s Journal, and do not include many small companies 
which make returns to the fj 





for the same period :— 


1842.3, herr er ett) *f £45580401 


1843-4, ante 
‘1845-6, 87 


* 


The ill show the ‘texale of the Rail t 
and of Mr. Hackett : wr fo 












‘Mr. Hackett has shown (Herapath’s Journal, 3rd series, vol. X.,__ 
p. 83), that the number ne of railway on which pa otis 
Senter actions per mile, are as follows:— 

Miles. 
1842, 1532 
1843, 1586 
1844, 1780 
1845, 2043 
1846, 2610 
1847, 3449 
1847-8, 3830 

(Half-year.) 


eee er 
Mr. Hackett, fron which root con tome oe 


the amount expended in 

tine £52,380,100 whole capital, expended. 
u " prepeipic et a] 
1843, 57,635,100 % £5,255,000 ,, ‘ea 
1844, 63,489,100 * 6,844,000, a | 

1845, 71,646,100 ‘ 8,157,000 ,, iz 

1846, 83,165,100, 12,519,000, iy 

1847, 109,528,800 * 26,363,700 4 } 


The total amount of railway expenditure from 1842 to the end 
of 1847 was 57,548,700/, Be 
‘The total amount of railway income in those years has been— 


Ea 


Fa 





a 









1842, £4,341,781 ete ral 
1843, 4,827,655 
1844, 5,584,982 
1845, 6,649,224 
1846, 7,664,874 
1847, 8,949,681 
Add from Railway Returns 865,984 
Altogether, £38,884,182 


capital, no more can the whole of the ; but it isa - 
ficant that while the whole re has been $7,548, 
the whole income has been 38,884,181/., or more than two-thirds 
of that amount. This is deserving the attention of those who — 
direct their attention towards the subject of railway capital, — 

It may be noted upon the decrease in the mileage receipts, that 
it is to be accounted for from the greater i 2 - aa 


allowing of lower fares, and from the oa : Saal 
Lecpeoveniant abvaiety Sven ‘Se avaaes combriotad: 5 


o 


be found that the net return is not less in 1 





7,809,145 71 









1,674,946 
464,755 
1386 
896 
196,722 
1,993,088 
B4s.o78 
263,402 Estimated oe oo 995 18 
534,206 Realised 1845, .. ve 5,138,041 604,641 
269,187 » 1846, .. 7,006,625 — 891 
1168448 WB Lai ". yis;586 1,236,081 
palit LER ‘The actual increase of traffic depends upon the length of time 
Beet hie Altogether, 4. 10,868,503 2)751,180 | given for its devel t, peo es dd 160 per cent. and going up 
n ¥ © Partially opened. Pakiad the incee in the case of re sport sory 
Pee vias ' ’ e increased accommodation to passengers 
__ The results are as tollows -— dani eive the following as the increased number of traveller 
Estimated traffic on 851 mil 4188038 1,088,504 provided with travelling regarg pape eS years— — 
; i 751, 1844, .. 17,400, 
Realised traffic, 1845, an 10,868,503 2,751,180 184s, vs 20800000 
Excess over estimates, © .. (6,732,067 1,712,676 1846, .. 27,000, 
‘Increase per cent. es "160 "170 1847, .. 30,000,000 


; oi If the proportion be taken at 200 per cent., the number accom- 
In Mr. Brown's book on a length of 702 miles the same increase | > (dated by railway for whom no accommodation was before 
vd ee: centage is shown, namely, 160 per cent. on passengers, and | Yided, would be 3 4-000,000. pro- 


The following shows the proportion of traffic on rail in éxch 
The whole traffic in 1845 was 93,791,2534 passengers, and of | year for whack easegeunaliie y coach, &c. was provided, and for 


&c. 11,600,000 tons. the ions to be the : * pot pbats 
gets estan tom.” Srvning Sn mpertne fe | When comma b Gh, a vio 


with means of conveyance before the existence of railways Fegahen tbe stravellors. 
was 20,800,000, and the number of tons of goods conveyed was 1844, 10,300,000 17,400,000 
7,200,000. Thus the railways not only accommodated the full 1845, 12,900,000 20,800,000 
number of passengers for whom conveyances already existed, but 1846, 16,000,600 27,000,000 
carried the above enormous number in addition, besides a great 1847, 21,000,000 30,000,000 
, of * . It will be found that this calculation is, how- Reckoning that each passenger is on the av carried 20 
‘ever, far représenting the amount of accommodation now miles, each male adult in this country will be carried that distance 


D six times in the year,—an extent of accommodation which must 
Taking the later returns, where they are available, we shall find | have a great effect on trade and on the distribution of labour. 


the increase still greater, as in 1846 for instance :— It appears from the averages given in the returns of the Railway 
; hate ts fhere as beeh a still further reduction in fares 
Nee. Passengers. Goods. Tons. | on most of t ¢ lines, and an increase in the average speed per mile. 
Midland, eur ais em 2,468,110 9P0,508 The total increase on each class of passengers is as follows :— 
Manchester Leeds, .. oy 2,157,173 522,177 1845 1846 1847, 
‘York and North Midland, and Hull and Selby, 933,514 870,414 1ét class 599,831 686,191 412,460 
Tooton and South Basiera, abner 1160388 Qnd class, 2,190,139 2,615,240 1,768,223 
Great North of England, ee 939'587 «433,867 Brd class, 5,952,735 5,471,707 4,844,376 
bat Woten es “9.757193 800, ‘aug Altogether, 6,028,651 9,999,730 7,561,180 
sncaster and Pres 2° on 162,012 25,585 It is to be observed that these Ant cannot be absolutely relied 
ae and Ayr, ss os 1,091,371 293,304 on, as the ns of each cannot be fully be hs 
and ar cag °° . 922,418 110,348 account of the confused state of the returns published by the 
Dundee and Arbroath, .. % 317,092 21,059 | way Department. 
Sheffield and Manchester, “ 1,604,227 135,000 The total increase on each class of passengers between 1844 and 





13,718,503 3)830,441 1847 has been as follows :— 




















i 1st class, 1,697,382 
; In 1847 there were separate returns from some of these lines, 2nd class, 6,463,602 
as the following :— 3rd class, pe he 
ns Name, Pastengers. Goods, Tons. ° 
Great Western, &c. at we 763 7” This is probably more than the whole traffic of the country in 
Glasgow and Ayr, a oe ee ae 1925, anit shor a ny rte that cere hos been a gent acre 
; Heston est Astecath, i a se0cte 22.384 ae eee et ten passengers in 1847 
eS Shefied ‘and Manchester, i] 4569707 «218,740 |. on the leading lines was :— i 
Eastern, . . 1,477,892 204,100 


: N Ist. 2nd. 3rd. 

|The increase over the estimates on the traffic of 1846 is still a RN. See oes, etait 
greater than on 1846. ern hogy 45.200, 1200 312 2,571,836 ae 
e1e7a1 "seL790 
459,734 a 


Goods. Tons, 





‘Passengers. 
° 4,135,836 1,038,504 
TL 13,718,508 8,630,441 
9,572,667, , 
Bee ore gga 
‘The trafic stands tis follows:— 
















he 

















112,982 


‘Phe largest smounts received Sor first-class passengers agers 
London and North Western, £513,795 
Great Western, és 282 864 
M i. o 178,424 
Brighton, . 124,220 
South Eastern, 117,659 
South W. os 97,689 
Eastern wt 93,304 
The largest amounts received from third-clags passengers are— 
London and North Western, £209,890 
Mid! een 163,354 
pene and Yorkshire 90,286 
South Eastern, i 85,403 
Great Western, ‘ee 77,129 
: Eastern Counties, .. 74,284 
York and North Midland, 66,507 


No. Il.—CATTLE TRAFFIC. } 

The last parliamentary returns are still more defective than 
po aaa tas so that it is necessary to estimate some of the 
humbers. 

The following shows the number of cattle carried in the year 
ending Ist July, 1846 :— 

Name. 


Ardrossan, oo 467 3,826 306 
Chester and Birkenhead, 7,508 5,461 740 
Dublin and Drogheda, 429 1,186 3,636 
Dondee and Arbroath .. S51 58 86 
Eastern Counties: Cambridge, 36,238 1 2,613 

” Colchester, 17,134 89,211 11,190 
Glasgow and Greenock, 640 1,492 -—— 
Glasgow and Ayr, .. 2,186 6,567 1,424 
Great North of A 27,625 82,466 6,805 
Great Western, o. 20,389 165,860 58,702 
London and Birmingham 55,017 232,058 120,461 
Grand Junction, w 41,595 45,742 837,626 
London and sae. 1,079 16,7 962 
London and South Western, 6,390 62,454 6,412 
Manchester and Leeds, 10,448 66,029 40,346 
Maryport and Carlisle, 239 575 609 
mean 22,000 15,000 = 129,000 
Birmingham and Bristol, 


follows :— 


Ardrossan, 
Chester and 


Name. 


Dundee and Arbroath, 


I a oad Be 
wich and Bury, 
fae Lancash * 










The amount of revenue deri I traffic was in 
Ardrossan, 30” %* ¥ Wh 56 
and Birk i ; 
ae 3 eee 
Counties : Cambridge 9,864 8,693 178 = -:18,785 
” 2,007 2A 239 5,690 
Glasgow and 98 24 ma 2 
Glasgow and Ayr, 213 135 14 
Grou Wesley, Zo Tago Saas ana 
q 06 7, 
London and Birmingham, itn 17 sien : 
Grand Junction, 9126 4,000 22,365 
Manchester and Birmingham —— —_— — 
London and Brighton, . 802 584 100 986 
London and South Western, 1,251 2,083 479 3,813 
Manchester and Leeds, 750 «1,169 «1,630 8,739 
Maryport and Carlisle, 20 10 10 41 
Birwiagiomand Histsl, pap ah. oases 
Newcastle and Carlisle, 1,168 = =1,101 230 be 4 
Newcastle and Darl ae a cae 2,339 
Neweasile and North » 107 193, 7 307 
North Union, oe — _— — 20,919 
Norfolk, ww 8,072 458 16 3,556 
Preston and Wyre, 74 26 86 186 
Manchester and Sheffield, —_ — — 1,420 
South Eastern a, — — ao 3,079 
Stockton and Darlington, 87 32 4 123 
Stockton and Hartlepool, 16 8 4 28 
York aud North Midland, 2.300 Se aoe 
York an 1,708 
Hull and Selby, .. 793 = (1,491 322,226 
* Total a £167,201 
On account of the im state of the it is im- 
possible to give ae eae Sa-paid tn 150p-andderond maak tas 


cattle traffic. In 1845 the proportions were— 


SE 
jeep, 00 
Swine, pepe 


Birkenhead, 
Dublin and Drogheda, 


Eastern Counties : Cambridge, 
Colchester, 


- 























The proportion for cattle must now be larger, and that for swine 
In 1847 the number of cattle carried 


by each company was as 
Swine, 
100s 
6 
10,480 
26,076 












sa a ies 1s 








seks See 





Bag 
































4 o£ 

257 54 

132 65 

28 oe 

15,112 9,656 
2,949 2,710. 

444 168 

102 46 

lt 13 

92 21 

223 128 

764 584 

7,864 9,021 

1 5 

595 875 

2,192 1,276 

25,435 16,622 

657 880 

London and South Western, 1,808 2,204 
Londonderry and Enniskillen, 8 2 
y naomersphe yr Sheffield, — ae 

Maryport and Carlisle, 71 ' 

| Midland, — —_— 
Bristol and Birmingham, 437 380 
M gh aad 9 8 
1,823 =—-1,306 

71 204 

170 38 

129 BL 

19 20 

ll 2 

SL 25 

172 92 

Ws 

4,255 8,925 

2,320 = 2,068 

Total 





North AV 931 
of cattle in 1847 will 
the incompleteness of the returns 
Sheep, 2,000/000 
ek _ Swine, 890,000 H 
nak ota | Melee 2,800,000 
nearly million head of stock. The faling-of in 
from the famine. 


Sr ree eae eee dn cettes rene 


£102,000 
167200 


1,527,220, 
poe» F part of the cattle 


Total, 765,000 » 
umber of Teel ssithtield tn 3008 wee 18,004, and 
pe te cat the railways must have engrossed a 
traffic, For the conveyance of 
market the railway companies receive at least 


sare a fone 


cattle to the 


75,000. 
on Great reductions have beens ete in the 
ance of Srotenttis since 1845. 
London and North Western, ea 
Eastern Counties : Cambridge, 1819, 
Eastern Counties: Colchester, 1845, 
, 
Western, . 1845. 
gre a 1847, 
York and North Midland, aay 
Lancashire and Yorkshire, 1845, 
London and South Western, 1845, 
1847, 


No reduction thas taken place on the York and North Midland 


eee 
1-020 “160 
626135 
+980 +200 
“9431148 
+980 -200 
+800 +168 
1530 +156 
“B19 +156 
+500 © *200 
“870 +250 
‘766 ‘177 
1,750 200 
1-460 “300 


Railway, because the rates were already Jow. 
The largest cattle traffies in 1846 were as follow :— 


Swine, 


bed 





4 


orth Western, 358,087 
London and N “syed 277,800 087 
Eastern Counties: Norfolk and 
haar tee ae pt ae, Pe ee 
reat West 56 
Yerk and Now iat 40,819 © 109,002 8, 25 
Great North of land, 27,625 32,466 3300 
Lancashire and Yorkshire, 10,448 66,029 40,346 
South Western, ‘é si ae 62,464 5,412 
North Union, oe 26,679 7,796 
Newcastle and sle 11000 49,263 8,291 
South Eastern, 48,344 6,224 
Newcastle and Darlington, 16821 36,505 8,876 
Manchester and Sheffield, 416 30,030 6,240 
The gross amounts received in 1846 for cattle traffic range as 
: London and North esters, £02,820 
tern 28, 
North Union S 30,010 
Great Western, ° 17,531 
Midland, f 8,960 
York and North Midland, &e. 6,534 
Great North of land, 4,591 
London and South Western, 3,813 
Lancashire and Laer 3,739 
South Eastern, 8,079 
The largest cattle traffics in 1847 were as follows :— 
Cattle, 
al oe ag ba are 161,171 







fe Sr 


anc ad Yorkie (M8 1) 


82,491 
28,231 
41,931 


ss 
8a 
cat hes 


He 


ae 







a 






146 
sti man 
Cattle we have 
9,686 the poin' 
10,448 Par! 
22,449 altered 
Cattle, change ; 
2,763 they 9! 
6,390 one em, 
1847, 18.565 with regard 
varie nae Carlisle, Cattle. and the “ Houses 
5 eas, ability on = 
si = 
le 
1843, 609 | 502 
1844, 39,056 
: 1845, 5 20,704 
Taking the saving by conveyance of cattle on railways at 10 Ib. 


uarter, 21b. for sh and 5 Ib. for swine ; or 40 1b. per be 
Si, foe sheep, and 20 Tb. for swine, the gross saving in 1846 will 


On 370,000 cattle, 14,800,000 Ib. to some deference—we have h 
1,250,000 sheep, 10,000 000 favour of it. One serious com; 
850,000 swive, 17,000,000 however well the florid and exu' 
the river-front may shine or soun 
os elevation drawing, it is all but entirely 
i j—that there is abundant seul, 
or other may be seen, but it cannot 


coration besi not only too minw 
sewn Heong and the distance 


many the onl: 
those, too, whose judgment in 
















Total, 41,800,000 Ib. 
The gross saving of animal food on the cattle conveyed by rail- 


‘way in 1847 was us follows :— ' 
On 500,000 cattle, 20,000,000 Ib. 
































2,000,000 sheep, 16,000,000 extent of 
390,000 swine, 7,800,000 ble point from which it can be seen by 
43,800,000 Ib. ane ted ion Seen, ye phe 





; Total 
In the late report on Smithfield market, some evidence is given 


Dearing. 8 the question of the conveyance of cattle by railway :— ones; an immense expenditure havi 
r. 


Hany said that there is a much greater quantity of dead ornament, to scarcely any purpose at a Surely the 

meat brought to the London markets ney eee of railway | the building might very arenes — Pep ty vile gee 

communication. By means of the railways, quantities of | less ornate ws — ve aed 

hind-quarters of mutton are sent up from country, as the reer sufficiently and 4 

butchers there kill large quantities of sheep and sell the fore- | More elective ig monger ne we as 

quarters at home ami e population there, and send the hind simoniousness has been a 0 ¥, 

quarters by railway to London. nearly all our public buildi where the effect of w! 
Mr. Lanonam, a butcher, said that country-killed meat is better | ® wagon fi ete iteelf is maple pee od pagan 

than town-killed meat, and that it comes in excellent condition bricks i agar ar apnea ot? —as is 

from It is the general opinion of butchers that this is wh the Bevaish 

notwithstanding that it i i 

meant for such, In the 

fallen into the contrary 

the reproach of parsimoniousness, has 


communi nee. ‘ 

that he would send o pealdes wasteful excess of decoration, 

strain, At 1 ‘minster” urges against the “ Houses” what 0 

and before 5 0 i ital and now irremediable defects ; one of them the 

son sale, ha i in the river-front, more 

times 300 
Mr. 









































the case. 

Mr. Hacks, the salesman, said that he has a very large juantity 

of meat sent up from the mage ng Sed railway, and that it is not 

pore by the journey even in ¢ weather. He has used the 

: te ph to obtain a supply of meat from A 
e 



















on was sent the sam 







mane 
in his 








80 “ ‘its peed ee ; 
tno very nce oO! of P 

very insecure condition in which it | S°7™. comnects 

be ta and either consi- C, C. holes 







hooks D, when the carriages are rec to be connected, which 
are hooked to the links C, C, u the buifer-rods B, B. Immedi- 
nk os the loop ase ont torent 


u 
—_ which are loose collars, that 
ty a. bb mde sictyrearidimet gine yp Sade the Nake Sone 
of enabling the public to contemplate that Leslee ber~vsuor- Sgr asghsryne s 
. econ areas or gun or fat pusengo, | Ugh fogeter he, or mse tare’ upto" the foo 
about fifty feet into the river, an about a couple | CR@s 0° the butler ee 
ae Chats tos ¢ vec et pass mea on to the links; the nuts are then to be turned back until the 
‘U, thd of that kind were to be done, links and the hooks become tight. Tagine’ of passing the 
be lost as mined by the removal of the present | Tods entirely arenes oe “te ana tee the patentee passes 
ng of the great inconvenience attending the | the rod B, only through the end-frames F, F, of the carriage, 
-estublished line of communication and | "here the helical spring G, is placed upon: the rods, ; 
epee ary PS ere or gener parece 
» he employment 0 spr. or ic substance, incom- 
tothe Houses of Parliament andthe other | bitstion with adjuxing-crews for making the couplings of rail 
notices, we freely admit.’ Andit is pleasant to | W#Y carriages ; also the combination of a double-joint with the 
tha 


djusting-screws.—The patentee’s fourth improvement consists in 

hers, Bpeaking of Buckingham Pale: (rz | constructing the axle-box and the azle in puch manner that the 

ret that the Met ek ne nce he | Iubricating material employed shall be retained in contact ith the 

daly ta60 Avwith the desi by an artist of re- | Journal and the bearing, and thereby prevent a considerable por- 
ynius ;” end again, of the British useum, that the 
0 OF ought to have been loftier than the 
des, both which ideas have been brought forward in 


tion of the waste which has hitherto taken place with axle-boxes 
ry Journal. Although we should not have been 


as usually constructed. He constructs the axle of one piece or of 
two pieces, as in the usual way; the brass formi: the bearing is 
his very into the axle- 

at his noticing that circumstance, supposing him to have 

. inf brig ot aociise the writer of making wee of “our 


pronerty fitted in, and the end of the axle is I xle-. 
Ke i nst the journal is turned. 
we are right glad to meet with the 


x from the back ; the axle inside against 
with a flat or taper shoulder, against which is fitted and placed a 
mary i 
oi ) of opinion, and to find that we are not altogethe soli- 
our own, Here we will conclude, by earnestly recommend- 


metal ring; between the ring and the back of the axlo-box is 
inserted a ring of ed india-rubber, or other similar sub- 
of the article in the “ Westminster” to our readers. 
‘. ; rather severely upon Mr, B 


stance, thereby prevent the escape from the axle-box of any 
ort , but he, if any 
at aly an very well bear on his part yi he unpiidsable 


run from the south-side of the 
consequently, the “ Houses” will no 

n from the b ut then how is their 
at at all, except from a boat on the river 






















































considerable portion of Tabricating material employed.—The 

fifth ement consists of a means of enabling any o bet oo 
flattery and adulation he enough, or more than 
ough—more may be y eidionens for him. An 


railway of a trai 
ner. dy : carriages ain to signal and commu 
thi 
draught of “ bitters” will therefore do him no harm.— 















i er or guard, by the aid of electricity. To the 
iddle part) of each fly cag, nea the *e in fined 
small voltaic battery, by means of the are en- 
in that review is said to be concocted and | *led to bring into action an electro-magnet, lodes a per- 
by a noble peer, cussion-cap or rings a bell. 
———zEE= 


‘REGISTER OF NEW PATENTS. 
rs RAILWAY LOCOMOTION. ; 
‘Warenroy, of Lower Brook-street, Grosve p , 
sents in apparatus to ) te rilaay carriages and formation oF 
December 22, St Barolled June 22, 1848, derention acer iiaee are co 
tus consists of five distinct app! ns to railway with fire occupy 
rines fees purposes. The first con- Z ’ are 
paratus sare the ks of 


COKE OVENS. 
Grorce Amproise Micuaur, of Epieds, France, for “ 
ments in the production and_ application and in the 
fue af coke."—Granted December 16 tear Enrolled June 15, 



















wood. 

the conical centres of, used fon seperst iting the 

apher Je Beh heir ar other peeeg “a 
tentee forms a thin disc of metal of the ree 

bar ae ee oy ae 


; in the nition of whi 
tion consists, The bottoms of these chambers ee bel 
the level of the firé-bars, and the number of them may be four or 
more as required, They are of a parabolic form, for giving a ré- 
vrais motion to the gases and other inflammable matters, 
them till consumed ; ¢ is a pla r PE 
inclined tion, whereby it receives the direct ete ag 
from the furnace, part of which is defi 
ile the remainder is eo 


aa paras a me r ii. 
is attended by any recoil. 
anes cbtabaation ee Baers the friction of of rap pis, over vg dh 


the Re ns Be 
Stok th that | as the eg of the Peet aton 


tightened ese sn. tha pple I S36? 


SCREW PROPELLERS AND PUMPS. 
Epwarp mez ig | of pcan cake Prete 
ee rctag i 





3, 1848, 
D Nfl scion pratt those parts 
as to give ‘ 08e 
are exposed to wear, without additional weight to the entire 
‘the tube, and thereby to obviate the evils to which boiler 
‘at He makes the internal diameter of 
at one end than at the other, instead of its being 
‘ uniform it, as has hitherto been the case ; 
| diameter , however, the same, and uniform 
the entire length of the tube. tube will, of course, 
‘ical upon the exterior, and conical upon the interior sur- 
_ The increased thickness of metal at the one end is to be 
portion of the entire length of the tube. 
is effected at one heat, so that the 
of which the tubes are composed shall remain 


is as follows :—The patentee employs a series 

moved by suitable toothed wheels and a mandril, 

| & conical aye or rar a= of eon is of increasing 
diameter towards the en e Ip, after ro~ 
perly pr as is othe eer manufacture of ipvamiel we 
and passed between the first of the series of rolls, 

over the conical bulb, and forced, at the same 

the mandril. This mandril is held by a grip, 

thereto in a stop, so as to allow of its being 

after the conical bulb has been removed between 

rolls, the of the groove of which is 

ated through the third cores of well the 

the ti of rolls, the 

that of the second series. The 


' ATMOSPHERIC RAILWAY. 
Frovpr, of Dar Devon, civil engineer, for 
, in the valves i avo ‘he tubes of atmospheric 
Sire January 5; Enrolled Juiy 5, 1848, 
ial which is employed in this invention fi closing 
oe is wuleanined india-rubber vale as Boo 
for k “8 ight 
on each of the slit, 
langes ; the Ri oes arp 
shallow circular 


a dm page 


produce lap-welded iron tubes | The vul 
iss . 


employ, for the pu of opening 

tha tee! bia i‘ piston apparatus with the 

of not less than five wheels faced in eteance of the 
bar ; the first of these wheels being placed 
before the bar, and the other at intervals of 
centre to centre. After the 

Hee are lowered pre over the 

to a of the conn 

such sear’ ee run over Fags ony 
down upon their seats, where they are securely 


an air-tight, or nearly air-tight, joint, 


MINING APPARATUS, 


Prenre Aveustus Puts, of Paris, for “ Improvements in 
tus es raising and Misonp bodice in mines.”—Gran 
cember 22, 1847; Enrolled June 22, 1848, 
The cipal 


atmospheric 
fini 
bodies is by 
solid piston, to the under part. 
are to be attached ; and the upper part of the tube 
the atmospheric pressure below will force up the p and its 

ad. In drawings attached to the specification, two pistons 
are represented, the one follo the other in the ascent. When 
bape gels weer oe ns relieved of its load by means of 
a slide, which in below it, cutting off communication with 
the rest of the tube, and the weight is removed by a door in the 
side of the tube ; ied 9 ae is then carried by exhaustion in 
a continuation of the tu ve the shaft. The next one is then 
brought up and unloaded in a similar manner, The bottom of the 
tube is closed after the weights are introduced, 
mitted by a small tube 
bs a eqs Sh their e A 

. In another method o} the atmospheric 

instead of raising the weights within tube, they are 
on the outside, by means 0 arms projecting through a continuous 


slit. For the purpose of rai water in min the queesane 
i which are placed 


tee ‘to raise 
it tube in which there is a 
the weights to be raised 


consists of a series of lin 


to which it has been peevidede ata by 
ves at the top, T 

produced by alternately exha 

vn of ‘his eration bPonb 

part Sof e 

one 


and 








a: Wusas Sreatens, of Manchester, for “ Improvements | 


CaaRLEs 
in engines to be worked by steam and other fluids.” Granted Decem- 
ber, 22, 1847 ; June 22, 1848. 
The chief object of this invention is the saving of fuel by a 
means proposed for ig the steam and for condensing it 
by successive exposures to water of different temperatures, There 
is no regular boiler on rite te the steam is generated in the 
first instance in a small flat chamber, placed close to the linder ; 
the direct action of the fire om pe am a cast-iron chamber con- 
taining the bottom of the eg er, and having’considerable space 
between the two, which is filled with lead. ‘The flues are continued 
twice round the cylinder, and then carried under the steam-gene- 

ting chamber. The cylinder is fitted with a jacket, through 
whieh the steam has access to both sides of the piston, the area of 
the: upper side of which’ being diminished one-half by a trunk 
which works through a stuffing-box in the top, and admits of the 
connecting-rod passing down to the piston, the difference of the 
area causing the piston to ascend. e steam having been thus 
admitted to the cylinder, is suffered to escape by aseries of double- 
beat valves, which are lifted by a series of cams on the main\shaft ; 























rating-chambers, which are placed immediately under the generator. 
The steam, as admitted to the upper chamber, will be of the greatest 
pressure, and the valve ‘is suffered to remain open a very short 
time, the next in succession opening immediately, the duration of 
which will be somewhat longer, which goes on increasing, the 
pressure of the steam being also gradually reduced ; the ninth 
valve opens to the atmosphere or to the condenser, and remains 
open till the engine is past: the centre. These several chambers 
are each fitted with shallow horizontal trays, into which water 
escapes from the generator above, ‘emer from one to the other. 
The heat thus. communicated to these chambers regenerates the 
steam, which is again admitted to the same cylinder, or to another 
cylinder, should it be a double-cylinder engine, by the same set of 
valves, which are opened by another set of cams on the opposite 
side of the shaft, in the inverse order to that before explained, the 
lowest pressure being allowed to act first, ‘The heat communicated 
by the fire to the cylinder also assists in the regeneration of the 
steam. The next part of the invention relates to the condensation 
of steam in ordinary condensing-engines. The condenser is sub- 
divided by horizontal partitions, into four or five separate compart- 
ments, the steam being admitted by a cock having a hollow plug, 
which is opened to the cylinders, This plug opening to the separate 
compartments of the condenser in succession, beginning at the 
lowest, the injection water is admitted to the ff sapere where it 
completes the condensation of the steam, and from which the air- 
pump exhausts a portion of the injection ; and the condensed water 
instead of being carried off by the air-pump, is received between 
two pistons working in a barrel between the upper and second 
chamber, by reason of the upper piston being above the top of the 
cylinder or barrel. This water is by the down stroke of the air- 
pump admitted to the chamber immediately below the injection 
aiies, hal a een peatinn of She econ is suffered to escape. 

Each of the partitions is fitted with similar apparatus for transmit- 
ting the condensed water from one chamber to the other, till it 
reaches the lowest, where the steam is first admitted. A portion 
of the. i densed by the 


































































the steam is thus admitted successively into eight different regene- |" 



















sufficient 


REPLY TO THE REVIEW OF DR. GREGORY'S 
“ MATHEMATICS FOR PRACTICAL MEN.” 


 Sm—In the criticism upon the new edition of Dr. 
“Mathematics for Practical Men,” which 
J, the writer has in 


number of your Journa' 
certain portions of that 


nounced as incorrect 
principles not however peculiar to itself, b 


of the velocity of the p 


ertbe t all simon trenmaised to tho eat 





mover, 






. 


ut w. 


nated with, or been demonstrated by, all the princi 


writers, that I think myself called 
remarks, to prevent your readers being misled w 

Your reviewer commences his criticism by 
prise at my using the words 
am not, however, 


called the cycloid.”* 


Professor Barlow says: 
derived in a similar manner from xvxAcs, a cirele. 


upon to 





eycloid and trachoid. 
the only person who has done so, 
Dr. Hutton says: “ Trochoid is the same curve as what is more usually 


“ Trochoid is the same as cycloid, that term being — 
It is, however, by some 


authors, used to denote exclusively the prolate cycloid.””* 


Your reviewer then proceeds to find fault with my definition 
an epicycloid, which is as follows :— 


“If the generating circle, instead of rolling along ) 
a straight line, is made to roll upon the circumference 
of another circle, the curve described by any point in 
its circumference is called an epicycloid.” p. 179. 

Dr. Hutton says : “ But if, instead of the right line, 
the circle roll along the circumference of another 


when the generating and 
always woul 
ds” (the attentive perusal 
recommend to your reviewer), speaks of 


which they 
“ Essay on Cycloi 


tin its circumference is 
m9 


while one circle remains constant, the 
infinite or evanescent. If, then, your reviewer is 
that Dr. Hutton, Professor Barlow, Dr. Young, 
(whom I have not space to quote), are wrong. 


He then goes 
“by representing 


on to say, that I have 
the rolling curve as m 


uch larger 


curve,” whereas it is really much smaller in both 


and 158); from which it 


the fixed for the rolling circle. 


Your reviewer next finds fault with one of m 
being “ clum: the least ;” 
will our mathematical readers say 0 
one of our most Cages Be 5 mi 

nition 80 


precisely synonymous, that 


and incomplete, at 


Moseley, has given a 


transcribe 


both his and my own for 


Professor Moseley's Definition. 


“When more forces than one are 


applied to a body, and their respec- 
tive tendencies to communicate mo- 
tion to it counteract one another, 80 


it is very evident that he has 


the purpose of comparison :— 
tion Criticwed, =~ 
“When the forces that act 
abody, destroy or annihilate 
other's operation, so that 
















ve terms de- 
rere 


pon the hers er , 
expressing 








except when “the. 
mane circle is 
circle, either equal to the former or not, then the | “ eon 
curve described by any poin circle, and rolls 
what is called the epicycloid, 
Now, Professor Barlow + gives the properties of epicycloids 

uiescent’ circles are not pa 
be if equal and Dr. Y, 
of which 


x 


the exterior of it, 


ated the mistake 


a nak What 


f such a definition?” 
echanical 





; coe dinsalaai on. Syren aman ybered t 
oon ; : a the con 
or Barlow says: “Vis wiva, or living force, is used dy the same fanaa ar’ tat cher, rani tv ae 
: to denote the force or power of abody in motion.”® asta oon the crown, the 
pina mph oor etiag nanan aaah ie Saas sa of sliding,” no such = being aseumed, 
followers for force; understanding by the latter, JSorce or necessary. 
1p ane ame aaboepi The next paragraph of your reviewer requires no = 
otwithstanding, however, the united testimon, = rd Professor | me; the obvious mis-quotation of my words does as much 








































and Dr. Hutton, that Leibnitz used the d grammatical construction, as it exhibits the 

Tee stated, your reviewer is sceptical i pervert ae ye eager ner my 
“point, and boldly asserts “that Leibnitz never did— He then states that I have given certain which 
"sag ean said of him ;” that he did do so, | he extracts) “as the foundation of dynamics” and “in of 


an enunciation of the three laws of motion,” peptone. xo 
Lhave oy Py 2X a them to illustrate the belied 
the forces of moving 
Atwood,?° ~ Shesions = and Hutton.?? 
Your reviewer next finds fault with my using the 
article of matter resists motion ; is he aware. Dr. 
Wheel repeated repeatedly uses a similar expression—“ the inertia of 
Pontelet, in the intsodoat Sie Mancioe decane: 
et, in t int uction to 
vived the Py Mein oe winnie prague 
tive idea “of a force rai 0, pamela 
ent oS 
Your reviewer next objection to the a that (1 
Reston th, stam. sf Sie i a bet ampented from a 
oint a string, hav ayn dpe ser 4 projecting 
py i wil ne wo the same high ion me redone i at 
} wit wever, speaking on this subject 
borer, se the of aay in sys “We may alter the ‘of the’ in which it descends, 
oseley,*® “ That the difference placing pins at different points, so as to interfere with the 
nro of the accelerating forces of the | trea that sper the bland form in succession temporary 
i. ato when ote er sng centres of motion ; andare oat somes 
reviewer is wrong, or else both Dr. Whewell and Professor dicen ua frei eee eee me 


gylie est stater that, « “in the second problem of the chapter on 
po mg the calculation respecting the strain on tie-beams and 

soul seman to which I answer that the calculation 
; us he will find if he 


a matter of fact, for here ure his own words :— { 
Vis quoque duplex: alia elementaris, quio et mortuam apello, 
ea nondum existit motus, sed tautim sollicitatis ad motum, qualis 
‘in tubo, aut lapidis in funda, etiam dum adbuc vinculo tenetur; | 
vis ordinaria est, cum motu actuali conjuncta, quam voco vivam. 
smortue quidem exemplum est ipsa vis cevtrifuga, itemque vis 
seu centripcta; vis etiam qua ¢lastrum tensam se restituere | 
‘Sed in percussione, que nascitura gravi jam aliquamdiu cadente, | 
aut ab arcu se aliquamdiu restituente, aut a simili causa vis est viva, ex 
vis mortuse impressionibus coutinuatis nata. Et hoc est quod 
voluit,.cum cenigmatica loquendi ratione percussionis vim infinitam | 
scilicit, si cum simplice gravitatis nisu comparetur. Etsi autem 
oe vi viva semper sit conjunctus, differre tamen hoc duo, infra 
7) 
Not content, however, with that Leibnitz said that, 
which his own works prove pro he did say, your reviewer denies 
‘says that it is a mere technical 






























































find by reference) with 

and by Professor Barlow.,*’ he proceeds tosh 
* fable of the wolf and the amb,” that one of the propositions re- 
lating to the centre of gyration cannot be correct, and arrives at 
the certain conclusion that the author (as also from whom 
the same ph a wale Dae chearbimelcaemindgmereres: 2c 
subject on which he wrote wo 

Emerson's Proposition, 4 Proposition Criticised. 

“If the matter of any gyrating «ar dhe’ moneer to aby ell 
body were actually to be /placed in ee ee ee 
its centre of gyration, it ought if in the centre of gyration, it 
either to be disposed of in the cir- eitherto be disposed in the 
cumference of a circle, whose radius ence of a circle whose radius is R, 
is S O, or else into two points, dia- pod ring or yor degen = : 
metrically apposite, equal and equi- opposite, and each at the distance 
distant from 3.”2" . K from the centre.” p. 230, _ 

Your reviewer next informs us that centrifugal force is not 


always Pires Pt et ha in ee 
eR ea ee ae any person has 
col 


BO a Vas ct as ies | ns ee 
aq ion ; e author mean to vati 
that if two bodies be moving “ae different [uniform] velocities — ri 

; perpendicular to each other, the common centre 
‘moves in 4 straight line?” To which I answer very 


















Tections whatever, the centre of gravity is either at 

~ mest, ior moves uniformly in a right line” p. 193 
; says: “If two or more bodies move uni- 
fermi ay given directions, their common centre of 
will either be at rest, or move uniformly in a 






Hf the a or bodies of any system be moving: 
‘aniformly and rectilineally, with any velocities and =| 







Your reviewer 
merely says: “ This 
|| is not true.” 














says: “If there be several bodies, | 
| either all atest ont are attracted by a single | 
, or all attract each other, these also will move in 
& manner that the common centre of gravity 
remain at rest, or move uniformly in a 
































d Sia sroas is position 
aving written copiously, which, t he 
in the pectin sere: of core hee 


ia 


It was, at least, a 
ourselves and 
well knowing it to be spurious, Alas! even this pleasing self- 
delusion is ——— . 

The various subjects of discussion are not questions of autho- 
rity, but of reason. If Newton, L , and Laplace were to 
sy Seouiipenapiganh qumne wr tateaay tah ered the 
ordinary multiplication table to be incorrect, not even their united 

=n produce convietion in our minds, We may as 

well set out by avowing, that if those illustrious names were 
quoted in _ of Dr. Hutton and Mr. ee tae 
slightest change in our convictions. e should 
certain that their words were mi or strained 
ner or—(out it must come) that 


is the definitions ; it is 
co 


and Young, have fallen into the 
y corroborates an opinion inde- 
pendently arrived at—that they were just the men todo so, The 
distinctions between the cycloid and the trochoid are given 
correctly, and in exact aecordance with our criticism, in 's 
“ Differential and in page 137 of the “ Examples on the 
Differential Calculus,” by the late D. F. 

score Bremwsp tre of the most profound oe rotations 
mart myn mn rR Et . Gregory of 

wie! 

Professor Peacock, in his collection of Examples on the Cal- 
culus, distinguishes in a similar manner, between the cycloid and 
— other curves in question are thus defined by him, 
page 192 ;— 


“Tf one circle revolve upon another ay its base, and in the same plane 
with it, itis called the which becomes the Epicycloid when 
the point isin the circumference of the revolving circle. If a 
contecovsiee Sumsientancnapeminey sn te-qinane pee ue So-enymeee 
ence of another circle, the curve described by a point in its plane is called 
Hypotrachoid, which becomes the, Hypocycloid when that point is in 


definition of equilibrium criticised by us, begins “ When 


"ody remain ise sy, te 
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Mr, Law. 

Vis viva of a body “is THE 

mechanical effect which it 

will produce in being brough' 
state of rest.”” 


in the system. 


The di ancy between “the whole” in the one: res 
the tee ap apr Wlaedig Sapte ony 
TeThs fellecing. definitions, in: whieh, observe ig 
e lowing nitions, in which, be it “force” a 
not even mentioned, are conclusive as to the use of the phrase vis Ps 
viva among modern mathematicians :— ; > ae 
“The vis vica of a particle is the product of its mass aud the square 
of its velocity.””—Earnshaw’s Dynamics, page 177. Abe 4 
“Since the publication of D’Alembert’s work, the term vis viva * 
been used to signify merely the algebraical product of the mass of a 
moving body and the square of its velocity.”—Walton’s Mechanical 
Problems, page 387. Leap ae 
“The sum of all the bodies of a system each multiplied into the square — 
of its velocity is called the vis viva of the system.” —Whewell’s Elemen- 
tary Treatise on Mechanics, page 292. pice 
he term vis vira is still used to express the product of the mass and 
the square of the velocity.”— Pratt's Mechanical Philosophy, 202. 
“ On appelle force vive d’un point matériel, ou, plus généralement, dun 
corps dout tous les points ont les meme vitesse, le prod 
le carré de cette vitesse.” — Traité de Mécanique, tom. ij 





































is of that kind which exists between the Ist of 
‘and the foot of London-bridge. We have not the slightest 
: to let the whole dispute between us and our correspon- 
Brae rest on the reply of any real mathematician to this question :— 
pt to confound two principles essentially 

«dif display either the most profound ignuoran - or the most 
hopeless confusion of thought respecting the sciefice of exact 
mechanics? If Mr. Law can get one competent umpire to answer 
| that question in his favour, we will give up the whole controversy. 
ba ‘idea respecting the natural slope has the merit of originality. 
ie Mr. ee: giving it a meaning which it has not hitherto 
Eo ed. He says, the natural slope is the slope along which rup- 















A take place if the revetement wall were removed. Now, 
‘definition of natural slope, as ordinarily used, is that it is the 


j ] which rupture cannot take p its friction being 
ys pt ponacberag woes the superincumbent mass without the 
assistance of the wall. 5 
_ We are next said to have misunderstood Dr. Gregory respecting 
| the conditions on which he discusses one of the cases of the equi- 
of arches, This is mere assertion. We repeat the coun- 
; » ion, that in the case referred to, conditions are assumed 
. Mak ani ndently of all statical considerations, render it 
impossible that the arch from its mere form could be overturned. 
‘Mr. Law says that “no such conditions are assumed, or indeed 
.”” Not necessary, indeed! Why, they make Gregory's 
u ns nonsense, Does = ae 0 to — that sometimes 
it is necessary that Gregory should nonsense Ni 

Then follows an accusation against us, of having maliciously 
misquoted and perverted the words of the book under review. 
The best answer to personality is silence. i 
With regard %o the “ careful and often-repeated experiments’ 

Mr. Law asserts to have been repeatedly — we have 
y explained, as clearly as we could, the confusion here made 
mechanical e ment and pure geometrical measure- 
ment of distances, e words, “uniformly retarding force,” 
involve the very conclusion which is declared to be the result of 
numerous trials ; just in the same way that the first proposition in 
‘Euclid is a pure deduction from his definitions. Experiment would 
be as s in the one case as the other. 

The wing quotations, the former from Moseley’s Principles 
of Engineering. the latter translated literally from Poisson's 
‘Traité de Mécanique, are offered in a faint hope of clearing Mr, 
‘Law's ideas ng the resistance of inertia :— 

"So many difficulties, however, oppose themselves to the introdection 
of the term vis mertia, associated with the definitive idea of au opposing 

~ force, into the discussion of questions of mechanics, that it has appeared 

ore of this work desirable to avoid it.” — Principles of Engineering, 

page v ie 

“It is important to rectify an inexact expression, which is often em- 

ployed and tends toa confusion of ideas, Imagine that a body is placed 

a horizontal plave, and that it is not retained by any friction, If 1 wish 

ke it slide on this plane, it is nevertheless necessary, on account of 
inertiwof the matter, that I exert some effort ; if to this body be added 
then a third, &c., it is necessary that 1 employ, to produce the 
» degree of motion, a force more and more considerable, 1 shall in 
“case experience a sensation of the effort which 1 shall be obliged to 
t; but i must not thence conclude that the matter opposes auy resist- 

a this effurt, and that there exists in the bodies what is very impro- 
ee se Aaah resistance of inertia. When any one expresses himself in this 
fa t, he confounds the sensation which he has experienced, and which 
i ) the effort which he has made, with the sensation of a resist- 
ance does not exist.” —Traité de Mécanique, No, 120. 


erence nee of the weight oscillating at the ex- 

y of string, Mr. Law himself shall be umpire, if he 

omise to make the following experiment Let the cecillating 

nda yertical distance of one or the peg 
from the 




























+ 















































































of: several of them are of ttle ‘weight when 
as we have shown them in several instances to be, to the 
found continental writers, The rest of the citations © 


irrelevant, or make directly 
suffered the controversy to 
task would have been more 
mead to the cause of truth. 

ding, to 





errors W) 


science. 


ned to the regions 


against Mr. Law's tenets, — 


rest on its own abstract merits, our 
easy to ourselves, and more satisfac- 





It would be an insult to his 


su that he did not perceive that many of the 
ich he Mofende by quotations rs in reality, indefensible 
in any other way. Casuistry and perverse ngenuity, however well 
suited. for mere disputation, are never the weapons of aman of 


Mr. Law seems very fond of appealing to Woolwich Pro- 

fessors. Why did he not quote Mr. 

tlemen who have — for themselves reputations not con- 
Woolwich? It is very unfortunate, that 

the only two works written by Woolwich mrathematicians which 


we have lately had to review, have been anything but vi 
able to the scientific character of that institution ; and ‘ 
more to be regretted, since, as we have already hin 


in conceiving physical ideas, 


and clumsiness in developing them 
analytically, are not common to all the Professors—at least to all 


the f the Royal Academy. 





SANITARY LAWS AT HOME AND ABROAD, 
The most destructive scourges of the human race are the 


and the cor ation of men 


tilence,” human 


habit of body which renders 


sword slay their thousands-—the 


demics and contagious diseases produced by a polluted atm 
a in crowded cities. Famine and the 
pestilence that walketh at noon- 
day and in darkness its tens of thousands. The ravages of war 
and want are, partially at least, within human control ; but when 
the destroying 1 comes, borne on the breath of “ quick pes- 

wakill and energy are all but powerless 
him. This sudden destruction, moreover, is not all that is caused 
by the infected air and artificial habits of populous places. The 
maladies indirectly induced, the remote co: ences 







ring who reap in a 


inhaling the hot vapours of the foundry or furnace, or 


house. tops shut out the pure 
Prevention is ‘almost the 


the stagnant air of crowded courts and lanes, where over! 


breath of ‘heaven, 


sole:defence agsinst thess-aviinyiee 


when once developed, they are either too sudden or too 


rooted to admit of effectual remedy. A curious chapter in 
history of the internal economy of states is that which the various 


sanitary provisions adopted under different forms of 


Nations working for the same end, the 


public health, seek it by 


tirely different means, On the Continent, where the 


liberties seine seldom constitute a serious 
purposes, the most st: it sanita: lations have existed — 
and the surveillance o! wad which 1b pom di 


land, constitutes the princi 


means of 


pe het psd have long prevented the 
for ts 0} » have long : i 
a ‘orgumvecd sani stem. The a 
which will soon be che inv of Alor dendstahbe te Soak 


for such a system in England ; 
to compare it with then i 


and it becomes, therefore, inte 


vies or Mr. Rutherford— 









of a morbid 
it a kindly soil for the future seeds 
of death, the degeneracy of sickly o 
generation the bitter fruit sown by their parents—these are among 
the penalties which the denizens of large towns too often pay 


to State 
almost unknown in Eng 


-tenth of the rated inhabitants of any town, may dir 
ree ai haa of parties , 
soba nBaabeny- An order in ome mong may then 
. directing -of the Act in cases where 
ack vr patie ng ws 
it appears orrssee § to alter the constituted 
the purposes of the Act, or to apply it in cases 
Free hale eet ga ae eames is 
not made ; but the General Board of Health have power to make 
such a provisional order for the application and execution of the 
Act as they: deem fit. This provisional order cannot be carried 
jnto effect until it have been sanctioned by Parliament. The orders 
issuing either from the Privy Council, or from the General Board 
of Health may, from time to time, be amended or extended, after 
due notice to persons locally interested. 

‘The only functions of the General Board are to determine 
appeals from certain decisions of local general boards, and to regu- 
late intra-mural interments, by Loar J upon the representation 
of the local boards, that certain places of interment are ous 
to health, and appointing a time after which it ceases to be 
to bury in’such ‘ 

Tun Locan Boarps have much more diversified duties. When 
the whole of a district formed under this act is within a corporate 
borough, the corporation constitutes the local board. In other 
cases, it is selected by rate-payers. The offices assigned to it are 

incipally these—to appoint inspectors of nuisances and officers of 
Realth—to prepare maps exhibiting a system of sewerage—to as- 
sume the control of public sewers, and purchase private sewers— 
to alter, extend, and cleanse the same—to cleanse and water public 
streets—to provide public necessaries—to regi or provide and 
regulate slaughter-houses—to prevent subject to an appeal to 
the general board) the establishment of noxious man ures, 
and the erection of churches, hospi factories, or any other 
large building, without proper means of yentilation—to register, 
and if necessary, cleanse, or disinfect common lodging-houses— 
to restrict the use of under-ground cellars as dwelling-rooms—to 
level and-pave streets—to move water or gas pipes, provided that 
their use and efficiency be unaffected—to prevent (subject to a 

to the General Board) the laying out new streets of o 
jeetionable width and level—to pure! remises for the purpose 
of widening streets—to provide public walks and pleasure-grounds 
—to construct water-works—to compel occupiers of houses to 
receive a proper supply of water—to supply cisterns and conduits 
for gratnitous use—and to levy rates for the purposes of this act. 
In cases of damage by the acts of the Local , compensation 
is to be made ; and if its amount be disputed, it is to be settled by 
arbitration. The bye laws of the local boards are to be sub- 
mitted = the Secretary of State for the Home Department for his 
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On the Continent, however, the popular voice is not heard on 
these questions; and the power of measures for public 
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>t J state capitals of France, Austria, ai 
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ng 


the returns of Regi 


ie 8088 = Jo 


Paris (department of the Seine) 


But, of the rate of mortality is influenced by x 

ut, of course, the rate is 

considerations besides sanitary. cagelatiates the [ 

climate and the habits of the people having important effects: 

the duration Sad me ra , FM aie 
i ively recently, Paris assumed the 

of a well-lighted pt well. 4 city. The iden of prog tte 

said by F a copious writer on the h. ee te ae 

originated with Philip Augustus, wh "Goking out of 

windows one rainy morning, and surv lag ta marshes in: 

his capital was built, ved the 

a convenience to himself and sul 


and the records of French mui 
regulations of a similar kind. No very effectual or Y 
measures seem, however, to have been taken till. after the- 
revolution ; and to Napoleon, the most uncompromising of 
formers, is due the credit of founding the present system ney 
menoting: public health. His attention having been directed to — 
the insufficiency of the existing laws on the subject, the Academy 
of Sciences was consulted, and the class of phy and mathema-_ 
tical science reported to the Government, on the effects of various 
manufactures on: the health of the people. On this report was — 
founded an imperial decree of 1810, subsequently confirmed 
tore ordonnance of 1815, which, with — modifications 
uent experience, constitutes the modern sanitary code 

Paris. ‘or an account of it we have consulted, amongst | 
works, that of Foderé, last cited ; Trebuchet's Code. 
des Establissemens dangereuses et insalubres (8v0., 
Parent Duchatelet’s Prostitution dans le Ville de Paris 
1836) ; and the Hygiéne Publique, of the same author. bhai 

‘The principal feature of the decree of 1810 was the division of 
noxious and offensive trades and manufactures into: three — 
the first consisting of those so prejudicial to life and vegetation 
to be required to be moved to a distance from human 
the second and third of those noxious in the less wp price _ The 
distinctions between these three classes are carefully defined, and 
the exactness of the definition is practically of great importance, 
as the mode of. applying for licenses for their establishment are 
different for each. ‘The formalities necessary previous to the erec- 
tion of a manufacture of the first or most: class are very 
numerous and stringent. After notice publi 
intended yplication for license, the Mayor of the 

Gntaniovery of Police), re; 
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sub-commission is presented to, and discussed by, the 


included the inspection of barracks, one 
are similar peace Lille, Bordeaux. 
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WATERLOO EXTENSION OF THE LONDON AND 
SOUTH-WESTERN RAILWAY. 


The extension of the London and South-Western Railway from Nine-Elms 
to Waterloo-bridge-road, was opened on the 11th ultimo. It appears to us 
that it would have been far better if the Waterloo Station had been made on 
the vacant ground adjoining, north of the present Waterloo terminus, and the 
Principal entrance in York-road. The eutrance to the railway would then 

il; , have been as near to Westminster and Hungerford-bridges as it is now to 
as’ to render meee coer Waterloo-bridge, without increasing the distance to the latter place, or the 
ata ry rq ranma Pemba samara length of the railway, This alteration might now be easily made ; it would 
of the current during winter has, however, the | S#¥¢ nearly half-a-mile, and cight minutes’ walk, to foot. passengers from: 
accumulation of impurities in its | Westminster and Charing-cross; the present approaches might be retained 
for goods depdt—and if a steam-boat pier were made adjoining to the 
Surrey approach of Mungerford-bridge, and arrangements made with: 
steam boats to come direct from London-bridge to the pier, the ex! 
the railway to London-bridge might be abandoned, and thereby nearly « 
million sterling saved. This would, we are sure, enhance the walue of the 
shares, and give confidence to those capitalists in the city who 
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gp px to sive it due ductility, and muke ss t , 
of commerce. In general, most tors go 
which renders the metal fibrous, and theesult is serious LIST OF NEW PATENTS. “sal oneeeete 
‘side of the sheet, If the oy napa le oped) treated GRANTED IN ENGLAND yrom Juxe 24, To Juty 18, 1848, 
this metal is decidedly the best ‘ps’ bottoms. 
copper is also mach rele by careful treatment, and Six Months allowed for ae unless otherwise onpremedy 


it cleaner. \ 

Steel, and Sheet-Iron.—In an carthen vessel Deane Samuel Wather, of Londen nites: qe improvements 

of saleammoniac. When these ingredients ype aah pean Aavobong hin =e) tor hats, caps, pose toh oat paved Jane 

ly fused and , pour them out upon an iron plate, and let men ate and inthe rogactan me os 
There is thus ik or them out won aren pe a with,”—June 24, 


uicklime. The iron and steel pee — to be ery Milian Huntot Dodd “of Dodder-hill, We compan parse 
i ness; then this compound, first reduced to powder, 
upon them—the composition melts a runs like sealing-wax; the | Products, heard we fer cm Nps aaaree: ae e ea 
are nS the sac ek seco types ys a er il roe on burners, and in onndle lamps and vont eae Improve. 
in welding : they are then withdrawn Frederick William Mowbray, of Leleester, paper-dealer, for “1 
oan analy ee eyeill be found to be thus perfectly uuited. | manufectue of looped fabrics” June 7. so sgl 7 
asserts that this process, which > applied to welding sheet- Jobn nsMelotoch, of Glasgow, gentleman, for “ Improvements in obtaining motive 


never fuils.—Rec. de la Soc. Polytech. 3 
Electric Telegraph.—A. patent has been recently granted in this Joseph Skerichly; of Anstey, Leicestershire, pomaugreete ae Improvemeats in bricks, 
jardin, of Lille, for a new kind of electric telegraph in ae eee na ee 


the signals consist of dots made on paper. The telegraphic pen is 
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oa mage oe it marks dots on a yenree: apeyes iy hater The di: rs panes aa 
a prev phabetic arrangement, are made to 8} tiers, each jathan! more, of 13, Great . ‘eatmninster, for “* certain 
chafacterised by a certain group of dots, ‘The process is com~ | Trove gents are apelin to Sea besriethed i'r. 
and must necessarily be a slow one; nor does the inventor, who John Martin, of Killen Dewn, wn, Ireland manufacturer, f for “To “« Texprovementa 
ician, seem to have been aware of the invention of Mr. Morse, aod tng Bs pp en substances, aecry 
pinche pgm ea“ snenpaine sa se ta tie tancliery te he 


such purposes.”"—July 6, 


by which means the letters of the alphabet may be indicated | gy°mbmuincture of gone” leevszet, Landon, cel engineer for improvementain, 


paperiag 
‘smaller ane of Compe than by dots of the same size. George Beattie, of Edinburgh, bullder, for * an limproved alr-spring and atm onphers 
a , of Edinburgh, vane patented an apparatus for resisting ‘ores Taly 6. . 33 Pe 
| sels departure of railway trains, so as to super- Anthony Lorimier, of Bel bulge, Salishury-square, City, book! binder, for tia: 
oat ot ate or whistles, ‘The apparatusyconsists of a hollow pole | Provements In combining utta percha afd eaoutchoue with othir materials."—J uly. 


ly at any convenient part of the station where it may be most Boe ge Fin i? Mag very fe pl for “ Improvements 


yy seen, both by those at the station itself, as also by those ens 
pests: the station, Upon the outside of this pole is placed a ametuer the arya and brain of rie Hes cera rowan 

the pole passing through a hole through the centre of the ball, | substances, the consumption of ions gence arisiog tAeMEnEW 
large to allow free motion up and down the pole. The ballis | *"¢ whieh iter improvements iney be applied to all chimneys."—July 6. 


by cords, attached at the bottom of the pole to a clockwork sg Etre ag ape cai ey bd ~ spears for * improve. 


in the manufacture of tobacco-pipes.”. iy tl 
t, having @ pendulum, the vibrations of which regulate the descent bere rbel Pal f Sou fham, Improvements  e 
ie ball upon tl le. Whe spring of the clockwork is wound up, machinery far tiepab lagna saree aay 10, woes eae a 
to the top of the pole, which then begins tu descend to the |  Kichard Roberts, of Globe Works, Manchester, , tor “certain ae 


engineer, 
in, and licati » clocks and other tme- 
Hovewwd of the pole, being lated in its velocity by the clockwork and } iid sleek andshols Saaan9 eaaenane ‘or aitepl ina eae in tc wo bed 


(Pesdaien. Berd -time of its descent will therefore be regularly the same places netism.” 
‘the ball is raised to the top and then allowed to descend. The ERAT of keg by nial a we 
salem to the top of the pole at the adjusted period of time (say | manufacture of soap.”—July ll. ; 
before the departure of each train), and then allowed to descend, Felix inlecanier Te torte de Beauregurd, of Paris, engineer, for Improvement i 
| position of the ball upon the pole during its descent will give notice | senerdting steam, and in the means 0: obtaining power from steam-engh ines."”—July Ls 
Jength °of time to”elapse before the departure of the train. During | ,, Mathew Kirtley. of Derby, engineer, for * Improvements in the manufacture of Fall) 

he a lamp pyre take the place of the ball. ph tii ied: or wpe ni agent, for “Improvements to ve 

amg .—In an action recently tried in the Court of | agricultural puposes, part ‘ot which improvem: bl ett 

the question was raised whether the variation of three de- | July ll. y ‘ sr tamara 
in the inclination of a wood pavement constituted an infringement of William Edwards Staite, of Laci bord -etrotssi0t ty, en yi pvennged 
I nab The defendants (Esdaile and Co.) were licensees under be ahora 
for wood pavement, and the plaintifls (Hulse and Co.), ad eit ote ‘or som = Be a 
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h accomplishes the same object more efficaciously, and with a much 
mechanism; Mr. Morse’s. alphabet consisting of short and 
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